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(Received for publication, December 13, 1937) For many years it has been reported that the clinical manifestations of syphilis in tropical and oriental regions differ in several important respects from the disease usually seen in occidental countries. The most striking and frequently mentioned differences are a low incidence of general paresis and tabes, and the frequently severe character of secondary manifestations. Although the majority of reports lack laboratory evidence, the clinical observations are impressive, especially with respect to the comparative infrequency of parenchymatous neurosyphilis. Several suggestions have been advanced to account for this so called exotic syphilis. Among the first of these was the strain theory, that is, that strains of Treponema pallidum differ in their disease producing properties. Special or peculiar qualities of reaction of different races have also been invoked, and lately consideration has been given to the influence of recently introduced treatment and the presence of endemic malaria. It has also been suggested that, if, as some have thought, involvement of the central nervous system is a relatively late feature in the biological history of syphilis in the western world, one would not expect its incidence to be as high in communities in which the disease has recently been introduced as in those in which it has been present for many centuries.
The question of differences of syphilitic reaction as indicated by such terms as occidental, oriental, exotic and tropical syphilis has a larger significance than is ordinarily implied by such designations. An integral part of the subject concerns the essential nature of the tropical disease yaws or frambesia which some observers contend is in reality a form of syphilis. The precise status of another disease, "bejel," described as the endemic syphilis of the Euphrates Arab is still unde-termined (1) . This disease, which is non-venereally acquired, has little effect upon the general constitution, its lesions are principally mucocutaneous, cutaneous and periosteal, while the nervous and cardiovascular systems and the viscera escape serious damage. Syphilis in rural populations of southeastern Europe is also said to be endemic and relatively mild (2).
It has not been possible until comparatively recently to study the subject experimentally in the laboratory, but our knowledge of the biology of experimental syphilis in the rabbit is now sufficiently comprehensive to permit the investigation of certain features of the matter. To this end a study of two oriental strains of T. pallidum of Chinese origin was undertaken first in Peiping and subsequently in New York on the basis of the character of the reaction to infection in the rabbit as compared with two well known occidental strains of American origin. The results of these comparative experiments are reported in the present paper.
A special feature of the investigation concerned the animals employed. To avoid the complications which might be introduced by a variable animal material, rabbits of both American and Chinese sources were used in all experiments. The American rabbits were shipped from New York to Peiping shortly before the Peiping experiments and similarly Chinese rabbits were sent to New York. It is of interest to note that the animals stood the long voyage ~a the Panama Canal and the Yellow Sea, transhipment in Japan, and a rail journey in China remarkably well.
Materials and Methods
The study comprised four experiments, two in Peiping in 1931-32 and two in New York in 1932-33. Four strains of T. pallidum were employed, two of oriental and two of occidental origin. The oriental strains of T. pallidum employed, designated Chinese III and IV respectively, had been isolated 5 and 3 years previously from patients in the hospital of the Peiping Union Medical College. Both strains were known to produce well marked clinical manifestations in the rabbit. Chinese III strain was obtained by the intratesticular inoculation of rabbits of cerebrospinal fluid from a patient with an acute meningitis and a primary chancre. Dark field examination of the centrifuged fluid showed actively motile spirochetes. The strain was in the 12th generation of rabbit passage at the beginning of these experiments. Chinese IV strain was similarly obtained from an inguinal lymph node of a patient with secondary syphilis. There were multiple bone lesions and a marked general glandular enlargement. The strain was in its llth rabbit passage. The American strains employed were the well known Nichols and ZinsserHopkins organisms, which have been used for many years in the majority of studies on experimental syphilis in the United States. In both Peiping experiments all four strains were used. In the first New York experiment the Nichols and the Chinese III strains were used and in the second New York experiment the Nichols and the Chinese IV strains.
For source material the western strains were always carried in American and the eastern in Chinese rabbits. The emulsion for inoculation was prepared from the tissue of an acute orchitis with sterile salt solution. Dark field examination of the suspensions showed from 2 to 6 actively motile organisms per microscopic field. The dose employed was 0.2 cc. injected intratesticularly or intracutaneously.
The net total number of rabbits inoculated was 320 (Table I) . Observations made on animals which died during the experiments are not included. The great majority of rabbits, namely 262, were inoculated in one testicle; 106 were injected with the Nichols, 25 with the Zinsser-Hopkins, 65 with the Chinese III and 66 with the Chinese IV strains respectively. A supplementary group in which the intradermal route was used was included in the second Peiping experiment (Table I) . 58 rabbits were inoculated in the skin of the sheath, 13 rabbits with each of the American strains and 16 rabbits with each of the Chinese strains.
The rabbits were adult males derived from American and Chinese stocks. The American rabbits were hybrids with Dutch, English and Lilac crosses predominating; the Chinese rabbits were Albino mixtures and many were rather small delicate animals. Comparable numbers of animals from both sources were represented in each experiment. The intratesticular experiments in Peiping comprised 50 American and 51 Chinese rabbits and those in New York 72 American and 89 Chinese rabbits. For the intradermal experiment 28 American and 30 Chinese animals were used.
The rabbits for each set of experiments were assembled at the same time. When inoculated, those of the first Peiping and New York experiments were 6 to 7 months of age while those of the second Peiping and New York experiments were 8 to 9 months old. Each rabbit was caged separately from the time of assemblage throughout the periods of shipment and experiment. The diet in Peiping consisted of soy beans, cabbage and hay, and in New York of commercial food pellets, oats, hay and a free supply of water. These diets were also used during the two voyages.
The basis of comparison of the strains was the character of the clinical reaction to infection, and detailed clinical examinations were carried out at least three times a week. Special attention was paid to the following: (a) the frequency and time of occurrence of the primary orchitis; (b) the frequency and time of occurrence of critical edema in the inoculated testicle; (c) the frequency and time of occurrence of lesions in the uninoculated testicle (metastatic orchitis); (d) the frequency, time of occurrence and number of generalized lesions in the bones and periosteum, the In the analysis of the results group means have been employed, a procedure which tends to minimize the effect of the chance occurrence of severe syphilis in any one group. In the case of generalized lesions, the numbers given represent the numbers of discrete foci at which lesions developed as determined by actual count. The figures for actual rates or actual distribution represent the mean values for those animals of the group in which generalized lesions actually developed while the relative rates indicate the results in terms of the entire group.
RESULTS
The results of the experiments are recorded in Tables II to VII. The four principal experiments, two in Peiping and two in New York, in all of which the intratesticular route of inoculation was employed will first be discussed, and then follows the supplementary experiment in which the intradermal route of inoculation was used. The particular features of the infection selected for discussion are the outstanding clinical manifestations of the experimental disease.
Primary Orchitis.--Every rabbit of the 262 inoculated intratesticularly developed a primary orchitis (Table II) . The mean incubation periods of the lesion were 18.5 and 14.5 days respectively for the Nichols and Zinsser-Hopkins strains and 18.9 and 15.8 days for the Chinese nI and IV strains (Table III ). It will be noted that for each strain there was comparatively little variation of the mean values of individual experiments from the mean group value. The greatest variation occurred with the Chinese III strain, the incubation period of the three experiments being 21.0, 18.4 and 17.3 days respectively.
Critical Edema.--Edema of the scrotum and tunics of the inoculated testicle is a less constant feature than other phenomena of infection and variability of results is to be expected. Its mean incidence in these experiments was as follows: Nichols strain 53.8 per cent; Zinsser-Hopkins strain 34.7 per cent; Chinese III strain 36.5 per cent, and Chinese IV strain 52.8 per cent (Table II) . The values for the Nichols and the Chinese IV groups do not include the results of the second New York experiment because at the time when edema was appearing in these rabbits, rabbit pox (3) had developed in the colony. In certain instances it was thought that the edema was more probably related to pox than to the syphilitic process, and consequently the figures relating to this feature were omitted. There was considerable variation in edema incidence in the individual experiments. Considering only the two Peiping experiments the results with both Chinese strains were less variable than those with the American strains. In the first New York experiment the value for the Nichols strain returned to the level of the first Peiping experiment, while that for the Chinese III strain was also increased and exceeded considerably both Peiping figures.
The mean times of development of critical edema were generally comparable, that is, 27.5 and 24.4 days after inoculation for the occidental strains and 26.9 and 22.8 days for the oriental strains respectively (Table III) . There was a slightly greater variation in the individual experimental values from their group means in the case of the Chinese strains, that is, 2 days more or less than the group mean as compared with 1 day for the American strains. The mean time at which metastatic orchifis was first detected was 52.4, 56.8 and 52.3 days after inoculation for the Nichols, Zinsser-Hopkins and Chinese III strains respectively; it was definitely earlier, 46.7 days, for the Chinese IV strain (Table III) . For the four individual experiments with the Nichols strain and the three with the Chinese IV strain, the values were quite uniform, the range of variation being only 2 days from the group mean. For the three experiments with the Chinese III strain, however, this variation amounted to 5 days and with the two Zinsser-Hopkins experiments 13 days.
Generalized Lesions.--The most significant single index of pathogenicity of a strain of T. pallidum is the production of generalized lesions in remote parts of the body. This phase of the disease comprises lesions of the periosteum and bone, the skin and mucous membranes, and the eyes. Involvement of the scrotum and tunics is not usually included since these may result from the direct extension of the primary lesion.
The animal incidence of generalized lesions in these experiments was high and remarkably uniform, the mean values being 84.8 and 96.9 per cent respectively for the Nichols and Zinsser-Hopkins strains and 85.5 and 80.9 per cent for the Chinese III and IV strains (Table II) . Considering only the Peiping experiments, the mean results were 93.8 and 96.9 per cent for the two American strains and 88.2 and 93.5 per cent for the Chinese III and IV strains. The values in New York were consistently lower than in Peiping. For the two Nichols groups the mean incidence was 72.5 per cent; for the single Chinese III and IV groups the values were 80.0 and 68.3 per cent respectively. The results for the two Zinsser-Hopkins and the three Chinese III experiments were quite uniform; for the four Nichols groups the incidence ranged from 70.0 to 100.0 per cent and for the three Chinese IV experiments from 68.3 to 100.0 per cent.
The focal distribution of generalized lesions was next considered. The mean values given in Table II show that the results for the four strains were of the same general order. The highest values for both actual and relative rates occurred with the Nichols strain, namely, 6.4 and 5.3 respectively, but the figures for the other strains are but slightly lower, that is, Zinsser-Hopkins 5.4 and 5.2; Chinese III 5.7 and 4.8; and Chinese IV 5.6 and 4.8. The grade of infection as judged by the values for individual groups was most severe with the Nichols strain in the second New York experiment; the values for the three other experiments with this strain were lower but very uniform. A similar uniformity is seen in the results of the experiments with the Zinsser-Hopkins strain and of the three with the Chinese IV strain. In the case of the three experiments with the Chinese III strain, the values were more irregular and the New York figures were slightly higher than those in Peiping.
The location of generalized lesions has been used as a further basis of comparison of the four strains of organisms (Table IV) . With the Nichols strain the mean values and those of individual experiments as well showed a higher proportion of skin than bone lesions; with the Zinsser-Hopkins strain this relationship was reversed. The mean value for eye lesions was the same, 2.8 per cent, for both American strains. With the Chinese III strain, the mean values resembled those with the Hopkins strain as regards the bone-skin representation of lesions; and in two of the three individual experiments the results were of the same order. The proportion of eye lesions, however, was high, the mean value being 5.3 per cent. In the case of the Chinese IV strain the mean values for bone and skin lesions approximated those of the Nichols strain, that is, a larger proportion of skin le-sions. In two of the three experiments, however, these values were almost identical. There was likewise a high proportion of eye lesions with the Chinese IV strain, the mean value being 6.8 per cent. Eye lesions developed in all three experiments with the Chinese IV strain, but they were not observed in one each of the experiments with the other strains.
The mean time of appearance of the first generalized lesion was slightly earlier with both Chinese than with the American strains, the mean values being 53.3 and 52.0 days after inoculation for the Chinese III and IV strains and 57.2 and (Table III) . The values for individual experiments were in general agreement with the mean group values with the exception of the Chinese III strain, the figures for which were 59.0, 57.1 and 43.7 days respectively. The mean time of appearance of the last generalized lesion was likewise earlier in the case of both Chinese strains, being 69.1 and 68.5 days for the Chinese III and IV strains and 76.5 and 83.0 days for the Nichols and Zinsser-Hopkins strains (Table III) . A similar result occurred with respect to the mean time of development of all generalized lesions. For both these phenomena, the results of individual experiments were in fair accord with their group means except in the case of the Chinese III strain which again showed considerable variation. The interval between the appearance of the first and the last generalized lesion has been selected to represent the period of generalized disease activity. The duration of this period was slightly but definitely shorter for both Chinese strains, the mean group values being 17.8 and 18.7 days for the Chinese III and IV strains and 19.1 and 24.0 days for the Nichols and the Zinsser-Hopkins strains. The mean duration periods of individual experiments showed more uniformity for the Chinese than the American strains.
Recovery.--At the end of each experiment all animals were classified on the basis of complete resolution and healing of all lesions ( Table V) . The observation period of the Peiping experiments was 4 months and of those in New York 33 months. The proportion of completely negative animals was much higher with the Chinese than the American strains in the Peiping experiments, the mean values being 85.4 and 64.6 per cent for the Chinese III and IV strains as compared with 10.0 and 21.2 per cent for the Nichols and Zinsser-Hopkins strains. In the first New York experiment none of the rabbits inoculated with the Nichols strain had completely recovered as contrasted with 8.1 per cent recoveries among the rabbits infected with the Chinese III strain. This latter value, however, might be raised to 21.6 per cent by the inclusion of 5 rabbits which were "almost or practically negative." By this term is meant a slight fibrous residual thickening at the site of a previous lesion, and in the great majority of cases the condition eventually disappears. In the second New York experiment with the Nichols and the Chinese III strain, the proportion of complete recoveries was the same for both strains, 17. A primary chancre developed in each rabbit (Table VI) . The mean incubation periods for the Nichols and the Zinsser-Hopkins groups were 23.3 and 14.8 days and for the Chinese III and IV groups, 20.4 and 17.4 days respectively. In general x16 rabbits were inoculated with each strain, but there were 3 early accidental deaths in the groups inoculated with the Nichols and the Zinsser-Hopkins strains.
the chancres produced by both western strains were larger, more indurated and more destructive than those of the Chinese strains; 75.0 per cent of the chancres in the former groups were classified as large or medium sized as compared with 50.0 per cent in the latter groups. Metastatic orchitis developed in approxi* Final observations on 9 rabbits which died during the last fortnight of the experiments are not included in this summary: *5 rabbits; ~3 rabbits; and :~1 rabbit.
mately one-third of the rabbits inoculated with the Nichols and the two Chinese strains, but there was a higher incidence, 53.8 per cent, in the Zinsser-Hopkim group (Table VI) . The mean incubation period of the orchitis was practically the same, 76 and 78.8 days for the Chinese strains; it was shorter, 67 days, for the Nichols strain, but for the Zinsser-Hopkins strain it was prolonged to 92.9 days.
As was to be expected with this route of inoculation, the animal incidence of generalized lesions was lower and their number smaller than was found with the intratesticular route. For the Nichols and Zinsser-Hopkins strains, the mean incidence was 38.5 and 84.6 per cent and for the Chinese strains III and IV, 75.0 (Table VI) . The focal distribution rates of the four groups were comparable, the actual rates being 3.5 and 3.0 for the American strains and 2.5 and 3.8 for the Chinese III and IV strains respectively. The me, an time of appearance of the first generalized lesion was approximately the same for the two American and the Chinese IV strains, the values being 81.8, 88.7 and 84.9 days after inoculation; for the Chinese III strain, however, it was considerably shorter, that is, 60.5 days (Table VII) . A similar result occurred with respect to the appearance of the last lesions, that is, 96.0, 103.9 and 97.7 days for the two American and the Chinese IV strains and 79.7 days for the Chinese III strain. The mean duration of generalized disease activity for the American strains was 24.5 and 32.5 days; it was slightly shorter, 23.6 days, for the Chinese III strain and considerably shorter, 18.6 days, for the Chinese IV strain.
As is the rule with the intracutaneous route of inoculation, there was a predominance of skin and mucous membrane lesions (Table VII) . The proportion of these lesions was 82.4, 75.8 and 70.6 per cent for the Nichols, Zinsser-Hopkins and Chinese IV strains respectively; a lower value, 53.3 per cent, occurred with the Chinese III strain. Involvement of the eyes was frequent with the Chinese IV strain, the proportion of lesions being ll.7 per cent as compared with 3.0 and 3.3 per cent with the Zinsser-Hopkins and Chinese III strains. No lesions of the eyes developed in tl~e rabbits inoculated with the Nichols strain.
At the conclusion of the experiment, 4 months after inoculation, it was found that the incidence of rabbits in which all lesions had completely regressed and were healed was much higher in the animals inoculated with the Chinese strains. The actual values were 75.0 per cent for each Chinese strain and 23.1 and 30.8 per cent for the Nichols and Zinsser-Hopkins strains respectively (Table VII) .
DISCUSSION
Before discussing the results of these experiments, one matter affecting the interpretation of the New York experiments should be referred to. In both these experiments there was an intercurrent rabbit pox infection and the question arises whether the findings can properly be compared with those previously obtained in Peiping.
The fact is well recognized that the manifestations of two concomitant infections may not be of the same order as those of each infection when present alone. It has been shown, moreover, that, under certain conditions and particularly those associated with the relative times of inoculation, the manifestations of experimental syphilis of the rabbit are affected by a concomitant vaccinal infection (4). In the present instance the outbreak of pox occurred toward the end of the first New York experiment, that is, at the beginning of the 4th month after inoculation. The experiment was at once terminated and no lesion not known to have been present before pox was detected was included in the results. The second New York experiment was well under way before the pox outbreak. It occurred just prior to the development of the syphilitic critical edema. Since scrotal edema also occurs in pox, the observations on this feature of the results were omitted from present consideration. That the intercurrent infection had some effect upon the subsequent course of the syphilitic condition is not improb-able. For example, the comparatively short duration of generalized disease activity in this experiment (Table III) may be an instance in point. It will be noted, however, that the findings of all experiments have been presented separately and comparison of the tabulated values shows that the majority of results of the second New York experiment did not disagree in any major particular with those obtained in the previous experiments. It will also be noted that the evaluation of the final condition of the animals with respect to the proportion of rabbits which showed complete resolution and healing of lesions was based primarily on the longer and uncomplicated Peiping experiments.
The results of the four experiments here reported show first, that the general grade of infection produced in the rabbit by two strains of T. pallidum of Chinese origin was quite similar to that produced by two occidental strains, the Nichols and the Zinsser-Hopkins. There were no noteworthy differences in the incidence of primary and metastatic lesions nor in the severity of the generalized phase of the disease as judged by the focal distribution rate of generalized lesions. In pathogenicity both Chinese strains were comparable to the high level of the American strains. This result recalls the similar experience of Hu (5) with another and recently isolated Chinese strain, the pathogenicity of which was likewise pronounced from the first rabbit passage.
Although the oriental strains did not appear to evoke any quantitative peculiarities of reaction, there were certain qualitative differences between the disease produced by them and the American strains. The most evident difference concerned involvement of the eyes. Of the total number of generalized manifestations the mean proportion of eye lesions was 2.8 per cent for each American strain as compared with 5.3 and 6.5 per cent for the Chinese III and IV strains respectively (Table IV) .
In the longer and uncomplicated Peiping experiments the animal incidence of eye lesions was 2. Eye lesions were not observed in the first New York experiment. In the sec-ond, however, their proportionate values were 3.8 and 1.5 per cent for the Chinese IV and Nichols strains respectively (Table IV) . The results of individual experiments, furthermore, showed generaUyhigher proportionate values for the Chinese strains, the mean values for the American strains ranging from 1.5 to 5.6 per cent as compared with 3.8 to 11.1 per cent for the Chinese strains (Table IV) .
Second, the infections produced by the Chinese strains and particularly the IV strain, showed a tendency toward slightly shorter incubation periods for the later phases of reaction (Table III) . The mean incubation period of the metastatic orchifis was 46.7 days after inoculation for the Chinese IV strain, 6 days earlier than that of the Nichols and Chinese III strains and 10 days earlier than that of the ZinsserHopkins strain. The mean time of appearance of the first generalized lesion was 53.3 and 52.0 days after inoculation for the Chinese III and IV strains as compared with 57.2 and 60.9 days for the Nichols and Zinsser-Hopkins strains respectively. Similar differences occurred with respect to the mean time of appearance of the last generalized lesion and of all lesions. The difference for the duration of generalized disease activity is somewhat less marked as far as total mean values are concerned, but considering only the Peiping experiments, the mean values were 24.3 and 24.0 days for the Nichols and ZinsserHopkins strains and 18.6 and 20.5 days for the Chinese III and IV strains respectively. Third, the tendency toward regression and healing of lesions was much greater with both Chinese strains. In the longer Peiping experiments the proportion of rabbits which were clinically negative at the conclusion of the experiments was 85.4 and 64.6 per cent for the Chinese III and IV strains as compared with 10.0 and 21.2 per cent for the Nichols and Zinsser-Hopkins strains respectively (Table  V) . The findings of the shorter and complicated New York experiments showed a similar tendency. It is probable that this acceleration of the latent phase was related to the shorter time periods of the later phases of the disease discussed above.
The results of the supplementary experiment in which the intradermal route of inoculation was used were in general agreement with those observed in the major part of the study in which the intratesticular route of inoculation was employed. The mean proportionate value of eye lesions was 3.3 and 11.7 per cent for the Chinese III and IV strains as compared with 0.0 and 3.0 per cent for the Nichols and the Zinsser-Hopkins strains (Table VII) . The mean time values for generalized disease activity tended to be shorter for the Chinese strains and the proportion of negative or healed rabbits at the end of the experiment was much higher (Table VII) . In addition there was a general tendency for the primary chancres produced by the Chinese strains to be somewhat smaller, less destructive and less enduring than those produced by the American strains.
The predominant type of generalized manifestation with the Nichols strain (intratesticular inoculation) was involvement of the skin and mucous membranes. In three experiments slightly more than half and in the last experiment more than three-fourths the lesions were of this type (Table IV) . In the two experiments with the Zinsser-Hopkins strain skin lesions represented slightly less than half the generalized manifestations and bone lesions were proportionately increased. The results for the Chinese strains were somewhat more variable but in general the Chinese III strain appeared to resemble the ZinsserHopkins strain with a tendency toward a higher proportion of bone than skin lesions. In two of the Chinese IV experiments bone and skin lesions were equally represented while in the third skin lesions greatly outnumbered those of the bones. But as has been said, eye lesions were a more frequent manifestation with both Chinese than with the American strains. This finding recalls the early experimental work of Nichols (6) and of Reasoner (7) in which involvement of the eyes was prone to occur with certain strains.
The predominance of one class of lesions over another seems to be primarily concerned with the immune reaction developed by the host. In an infection of average severity, the occurrence of well marked bone manifestations is,apt to be associated with relatively few cutaneous lesions, while the development of numerous skin lesions is usually found in those animals with minor bone involvement. With the same strain of pallidum, considerable variation in the proportions of bone and skin lesions may be observed in individual rabbits of the same experiment and also in groups of rabbits. The liability of the eye to involvement is greater than that of most tissues since it is not protected to an equal extent by the general reaction that takes place in other parts of the body (8) . It has been observed that these lesions usually occur in advanced infections and are not commonly seen in animals that show a prompt and vigorous reaction except in cases in which the disease proves to be unusually severe. Both mild and severe types of reaction were represented in these experiments and no division of them on the basis of strains could be made. On the whole, the general level of disease severity in all the experiments was high, and it was remarkably constant for all four strains as indicated by the mean focal distribution rates for generalized lesions (Table II) .
In the present instance of the association of a comparatively high incidence of eye involvement with strains of pallidum of oriental origin, it is of interest to recall that lesions of the eyes in experimental syphilis bear some analogy to neurosyphilis of man on account of the circumstances surrounding their development.
A great deal of evidence has now been accumulated to show that various types of disease may be obtained by modifying the conditions under which the syphilitic infection is initiated. For example, such factors as the viability of the organisms, the route of inoculation, the sex and breed of rabbits employed, have a definite influence on the character of the disease. It is also affected by the season of the year, being always comparatively mild during the summer months while the periods of greatest severity are spring and fall. The pathogenic properties of a strain can also be modified to an extreme degree by simply varying the conditions of passage. Thus, the reaction of consecutive groups of rabbits inoculated intratesticularly with the Nichols strain by means of lymph node material obtained from rabbits similarly inoculated but which had long been clinically negative (late latency) was characterized by insignificant primary lesions and an almost total absence of generalized lesions (9) .
It is clear that the disease picture is not fixed and predictable, but is rather a variable quantity, and that many conditions may favor or prevent the occurrence of lesions of any given class. Little is known of such conditions, of the nature of their operation or of the extent to which they may function, but the fact that they apparently act most frequently through the medium of the host does not rule out the possibility that the invading organism may also be affected.
The present experiments were designed to control as many variables as possible and thus to take into account the effect of possible modify-ing factors. Large numbers of rabbits of various stocks were used and four experiments were carried out in two widely separated laboratories over a 2 year period. The results show that in most respects the infections produced by two Chinese strains of T. pallidum were entirely comparable to those produced by the highly pathogenic Nichols and Zinsser-Hopkins strains of American origin. Nevertheless, a higher incidence of eye lesions and an acceleration of certain time relations of the reaction, notably the production of a higher proportion of latent cases within the time limits of the experimental period, were observed with the Chinese strains.
It is obvious that the reactions to the Chinese and American strains were not wholly identical. To attribute to the Chinese strains a selective affinity for the eye or a particular capacity to induce early latency is to ignore what is known of the biology of syphilitic infections with its marked tendency toward variation. It is unlikely that the strains in question possess special pathogenic properties of an inherent and fixed nature by virtue of which the variable effects were induced. It is much more likely that these results were referable to some peculiarity in the reaction of the animals which these organisms aroused. That the same variation of clinical picture would be encountered again under quite different circumstances or that the same strains would fail to reproduce this variation is entirely possible.
SUMMARY AND CONCLUSIONS
Two oriental strains of T. pallidum of Chinese origin were compared with two well known occidental strains, the Nichols and the ZinsserHopkins, on the basis of the clinical reaction to infection in the rabbit. Four experiments were carried out, two each in Peiping and New York. Animals from American and Chinese sources were represented in each experiment.
The results obtained showed that the reaction to both Chinese strains was generally comparable to that of the American strains. But with both Chinese strains, lesions of the eyes were more frequent, the time relations of certain phases of the reaction were shortened, and there was a higher incidence of complete recovery (latency) within the observation period. In view of the well known variability of the syphilitic reaction, however, it was not felt that these qualitative
